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Tab. 1 The size comparison of different models

AN 2R R 2 5
i %l 0-1 A8 A4 SR A e A
- - AR B AR B
N(i\;—l)jLN(N—16)(A/\r—2>+ Serf()\Zr—n+2)\r(N—é>(J\f—2>+
IR 2 N 1
N(N—D(N—2)(N—3) SN(N—D(N—2)(N—3)
24 24
N(N—1) N(N—1(N—2
( / ) NC 6)( )L
A 3 N 1+N S
N(N—1(N—2)(N—3)
24
N(N—1) N(N—1(N—2)
_— NAT 1 1 2 ™ 6 ™ N+2+ cian
it 1 og, m |
: N(N—1D(N—2)(N—3) [ log,m |

2 +m+N

3.1 =& & fi
R T BB RE M R A SRR I R L e IR A 4 BN T, R S=2,N=5,HHABH1,2,3,4 &
AMERFEM BIEIH 1,2,3,4 9 F AR AT = A A AR . e, Al A3 ) iR A 40 R
max 3x, +2x,+6x,+x, +6x, +22 x2,2,x,
s.t. 30x, + 25z, +50x, + 152, + 102, —30x 2,2, 2, < 100,
20x, + 30z, +60x, + 20x, +8x, — 20z, x,x,x, < 100,
x, tx,tx, tx, +x, <4,
T, sx, 52,2, a, € {0,1},
N
FIASCHI LA B 5 B S y .2 Mlw. BB FI R R, n] LIS B AL 3’(21{ —4) R
N
7 4’(21, <4) BfkIF.
=E 3
max 3x, +2x,+6x,+x, +6x, +2w, ,,,
s.t. 30x, + 25z, + 50z, + 152, +10x, — 30w, ,, , < 100,
20x, +30x, + 60z, + 20z, +8x, — 20w, ,, , < 100,
2, ‘tx,ta,+x, +x, =4,
Ve tyaty, ty.tz,,tz,, tz .tz ., Tz .tz Tw,,, Tw,..tTw,,  +tw., =7z,
Vo TV T 0o T30 T2, T2, T2, T2, T2, T2, Tw, s Tw,,, Tw,,.tTw,,.="7r,,
Vou T e Ty, Ty, Tzt st et L, Tw s Tw, s Tw L Tw L, = Tx,,
Vs Tty Ty T2t b T2 Tw, s Tw s Tw s Tw,,, = T,
Vst vty Ttz Tt Tt tw s Tw s tw s tw,,, o= Txg .
FEBOH 32y e Bl BB B 510,10 1 550-1 Akt 1 20t A1 LR HE 24 sk 01 B2 B 525 i
SCHPA 6 MEXLYRH 2 MAFEXAHD.,
1A 4 max 3x, +2x, +6x, +x, +6x, 2w, ,,,
s.t. 30x, + 25z, +50x, + 152, + 10z, — 30w, ,, < 100,

22,

yl.Z +yl.3 +yl.1 +yl,5 +Zl.2,3 +Zl.2.r1 +Zl.2.5 +zl.3.1 +zl.3.5 +zl.1.5 +wl.2.3u1 +wl.2,3.5 +7'U1,2,,1,5 +wl.3.r1.5 - @ ’
yZ.S +y2.’1 +y2.5 +yl,2 +ZZ.3,/1 +22.3,5 +22./1.5 +zl.2.3 +zl.2,1 +zl.2,5 +U”Z.3,1.5 +w1,2.3.4 +wl.2.3.5 +wl.2.r1.5 - @ ’
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Vou Tty Ty, T2, T2, T2, T, tw,, . tTw,, tw,, +tw,,.=,.,
Vis TV Yo T35 T2 T 200 T 200 T 2100 200 T2 T T Wi T s Twies = @
Vs T Vst s Ty T2, T2, T2, T2, T2, Tz, tw,,,tw,, . tTw., ., tw, .=,
Ay =g guy g u, tg uy g s
Ay =g, u, tg,u,+g, u +g,,u,,
w, fu, fFu, fu, Fu, =1,
z, tx,tax,tx, oz, =u, +2u, +3u, +4u,,
w, +3u, +7u, +7(x, — D <P <u,+3u, +7u, +7(1—x ),
w, +3u, +7u, + 7z, — D <P, <u, +3u, +7u, +7(1 —x,),
w, +3u, +7u, + Mz, — D <P, <u, +3u, +7u, +7(1 —x,),
w, +3u, +7u, + Mz, —D<P, <u, +3u, +7u, +71—x ),
w, T3u, +7u, +7(x, — D <P, <u, +3u, +7u, +7(1—x.),
o < Tx,, P, <7x, D, < Tz,,D, < Tx, D, < Tz,
FERSRL 4" sy o2 Flw BB 02 5,10,10 #1550, AT BYANES IR 4.2 F10550-1 A8 5 3 22740 hi
LML A5 7,34 K1 26 Ay 9 AR 17 DMAREL A4,
3.2 RMERFIMBEIHRER
BTN AR — AR R OO, TR TS T RS 14 451 Ok 6 B AR ) ST
B0 TR HC R D AT Ve 0 M S B W 552 WIRTR 4. AId, [k
g3 ETE X E][10,501,[30,80],[50,100 ] 5% [80,150 ] 5] 53 AT BYBENLEE L, H i vj kol =1, N i<j <k
Lis=1,,553) FVEBLAR b BOMRAEKFIL0.2R ,0.8R ] 1 #4151 AT By — A BEHLE AL s = 1,-+,5, Jof1 R
ST B IR A SR A e R (B S 0 H SR SRR
Rk Wi S8, or, M, B AEXTEIL10,50],[—30,100],[— 60,150 JF1[ —100,200] b ¥55 73 4
RIBEHNLEEEL i 0j skl =1, N ,i<G<<k<l,s=1,+,5,
Ba g (N m) R 3 R & L 2. 50 5 FERIK LI
A O 0 B A SRR A BT AL, 55— 200 ab 2 Three topes of teat with
N
L T A D e, = m AU SR RN AR 2
i—1

different (N, m)

. TREW  WREKHE (N, m)
Wl D e, < m. PAREEROITEERLES. X TE—HARR  mppsp 30 (10.3)
i=1
B (N ,m) ,—3E3E47 30 T, ik, RIEAS 3] 90 4B L0 B s . 35 3 w1 % PPSP 30 (15,5)

PRE S B T AL A SO R R R RLE R NS o ppse 0 0.7
4%

SR A% PPSP RS AL R A SO FEE A, AR 3 MBUE ., AT LB L T R R RN R L > ) i 2
FOBCE FIRCR X,

LI 3ty K # PPSP i BE R 2 FIAS D 3 4 Y 0-1 A8 AR i R M A R LA M R M AR AR 2
HEA K B H (20,6 175.1,29 360D, (20,6 175,21,5), A KL HY L AR b 0-1 A5 8 3% 2248 B (1 8 H 2
FR LY 5 2t 55 X2 AR B B BUAROR TRD (PR 22 BT R J2 40 B B 5 i e S A5 X 2 A A 00 E 00 2 S DR 8 2
ARG A RADBORAER 3 19 5 872 fiF, i 3 A 2 2B AREX AR HOSHAL 4 19 451 5, &F Bk
SIMT L T LA AR G LA R 3 RN 4 AR M kR LU AR 2 T B SE B0 A A5 AR UE T X — A5,

i 3 AT B 2 FIARRL 3 FE SR /B PPSP B 22 15 9 AR B . (HJZ .24 N Fllone B0 ED0E 0 isF SRR gk sf 1) )
FEREARAS oy 2. FESR R AL PPSP I, AS [R5 A Br 55 (4 S S8 (R A 25 BE € 1 A3 28— A 2 P My
80.194 s A REAFHI G5 R ALY 3 /LT 3. 039 s st ol LALh it i, (A48 A& L 26 SR i KB PPSP i}, 4
BEA 2 FF N GE 76 BR 2 A4 I 1) P9 3R AR 0 e T A Y 3 f SR e IR ) 2 461. 992 s, JE 1 /N TR SE Y SR g I T
10 800 s,
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Tab. 3 Numerical results for different models

Z IR L 0-1 4  H#ETE LHEFERAR  KWEAFRAR F CPURE/s CPU I [ A5 k22 /s
R 2 10 375 1 1670 0. 651 0.126
/NEYPPSP BRI 3 10 375 11 5 0. 259 0. 061
A 4 12 388 14 35 0.423 0.193
LI 2 15 1925 1 8 965 80. 194 15. 344
R PPSP AN 3 15 1925 16 6 3. 039 0. 484
R 4 18 1945 20 50 3.514 0. 567
PR 2 20 6175 1 29 360
KA PPSP AL 3 20 6175 21 5 461.992 37.375
AL 4 23 6 202 25 65 332.125 38. 859

ALY FO A GFE L N [R] B A R AR AR DK i 1 /NEL PPSP 1 e X 53R 3 A5 R, BEAY 2 765k

fift 53 S A2

FUE) PPSP IR £ 2% B i (5] 40 W] 2 LU A R 22 R R SR A b L PPSP IR, B 2 48 2% ) I [f) 4

UTAEAY 4 B9 25 A8, [RIRE A0 AEHY 2 I RE TR AL SE Y I ] A SR A 1 B PPSP B d5e O ik o TS R 4 ) 3 At ek 7] J2:

332.125 s, WL it /N F B & B9 R g 1a] 10 800 s,
M3 ISR T 4548 .
1) XFArA fe

RG] ALY 2 FIRETY 3 BT 4 33 R] LAAS B AH [R] ) 5 00 A% 5

2) TR 2, B 3 IR 4 il F] T B A A LA A U2 AT, MU PR 1 SRl 20
3) AN [R)ASE R I 85 SR At I TR A e R 22 5 o BRIV (N s ) B /0 R 3900, ABEED 2 SR At T 4 B 1% F ] A0 2 L A 7Y

3 I 4 245 4, B 5 AR AEALE ML A I ] 1 20 H 4 R
4 25

A SCER T —F o B 2R M AL B R B TR g I B 41 A 2E 45 7] (Project portfolio selection problem, PPSP),
Glover HYH AR SZ B S HIAA R J5 vk AR s M2 AR R 2. AL Glover (%) H5 A4 55 AU FLAS S 56 AL B AL
AT LAE LB 2 LI RN OCN') L i AR A 42 2% BE A O (ND o A SCH B 13 485 51 [l B e 1A, 3
PO (R AL 3 1 4) iz 53 3 8 Je e T B AR AR A (2) , 45 1) J2 7SR i AL PPSP [ i R BLAY S B W, A, %
AT 38 T LT kg A A0k A 38 B ) 0 2 R T R
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Efficient Linearization Technology for Project Portfolio Selection Problem with Interdependency

LI Xingmei'» ZHANG Youzhong', LU Zhijian®
(1. School of Economies and Management, North China Electric Power University, Beijing 102206 ;

2. Beijing Institute of Science and Technology Information, Beijing 100044, China)

Abstract: [ Purposes]Higher-order project portfolio selection problem with interdependency is often formulated as an integer

polynomial programming problem. By utilizing the conventional method, we need to use a huge number of inequality constraints.

However, a huge number of non-tight inequality constraints may cause a heavy computational burden. This study proposed an

efficient method to solve this problem. [ Methods ] Higher-order project portfolio selection model is converted into a mixed zero-one

programming problem, and a novel linearization method is proposed to use tight equality constraints instead of a huge number of

non-tight inequality constraints. Then the branch-and-bound scheme to obtain an optimal solution is adopted. [Findings]By

conducting lots of numerical experiments, it displayed different computational efficiency of different models. [ Conclusions]The

results show that the new linearization method can further improve the computational efficiency of higher-order project portfolio

selection problem.

Keywords: higher-order project portfolio selection; interdependency; mixed 0-1 programming problem
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